( 1 2) m ta -h 9t i c s -5 1 x r an ffl z ti tz m 



r 0 B7JUN 2005 



(43) SBg^BBB 
2004 ^7 £ 22 B (22.07.2004) 




PCT 



do) bib&mm 
WO 2004/060156 Al 



(51) @EB*#l*#3g 7 : 
(21) gf&ttiSS#: 
y (22) SfgfctJ|i@B: 

(25) m^mmoimm: 

(26) mm'Affionfei 

(30) Sfclfi?-*: 

t#SS 2002-379703 



A61B 5/055, G01R 33/54 
PCT/JP2003/016560 
2003 *P12 fl24 B (24.12.2003) 



2002 12 E 27 B (27.12.2002) JP 
4$Jffi2003-2038 2003 ^lflSB (08.01.2003) JP 



(7i) &mA(i¥:m£&<±xaiz?zmizr>i\T)z#i&£- 

ttB3>f< a (HITACHI MEDICAL CORPORA- 
TION) [JP/JP]; =f 101-0047 K^«B ^FftfflE rt#H- 
TS 1 § 1 4# Tokyo (JP). 

(72) 

(75) §SBA%/liimA (XWIZ-Dl^XO*.): ifttg fg 
(TAKAHASHI,Tctsuhiko) [JP/JP]; =r 340-0011 S 
!S ^AOrfT SfcfflT 3-4-2 4-9 1 O Saitama (JP). it 
ft 1$^ (TAKEUCHI,Hiroyiiki) [JP/JP]; =r 277-0858 
T ttHT S±!ll 2 2-4 Chiba (JP). MM 
(TAKIZAWAJYlasahlro) [JP/JP]; T277-0803 tt 
ifi 'hSEB 1 5 6-B201 Chiba (JP). 



= (54) Title: MAGNETIC RESONANCE IMAGING DEVICE 
= (54) ft: 



(a) 



-202 



200 




(b) 



IT) 




A... SENSITIVITY B...POSITION 



O *a*OU2io, -&*»#z>>f;U220. =Jfc*#a*;u230*&tt* 



(57) Abstract: There is provided an MRI device 
preferable for realizing a selective excitation 
method (parallel transmission) using a plurality of 
RF transmission coils. The MRI device includes 
an RF transmission coil (104) consisting of a 
loop coil (210), a primary differentiation coil 
(220), and a secondary differentiation coil (230) 
sharing a center line (210) as an RF reception coil 
or an RF transmission coil. When performing 
imaging, the coils (210, 220, 230) constituting 
the RF transmission coil (104) are simultaneously 
driven by the in-phase RF signal and at the latter 
half of radiation time, only the differentiation 
coils (220, 230) are driven with a phase different 
from the first half by 180 degrees. Alternatively, 
two measurements are used in a pair as follows. 
At the first measurement, the coils (210, 220, 
230) are simultaneously driven by the in-phase 
RF signal. At the second measurement, only the 
differentiation coils (220, 230) are driven with 
the phase inverse to the first measurement. The 
measured signals are added, respectively. The 
result of such imaging or the addition result of 
the two measurements gives a profile for exiting 
a local region. Thus, it is possible to selectively 
excite only a desired region without using an RF 
pulse for signal suppression. 
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5 400<7)-;^RFg|5#=^/W20 (04 (c)) £ ft b^Sr^f bTV^ 0 

iORFlffa^/I/ 1500 te, tf'kffc 1531 *3mt~tZ> 2fi©R Fgfcfrn^ 
1510, 1520 ( 4o©;^3^ 1511 N 1512, 1521, 1522) -C#tjE££*L, 'F'bttl 

1531 ^ff^-rs® 1532 ^c*^uBff«fS;^cEa$J^Tv^« 0 RF^a^ 1510 

Ull (b) ¥fflTjS:v^tt§tS^ 1515 SrWU RFgp#=t-f 

10 /V 1520 ?±, m 1532 T"t?n, *©M^ffittasS*5^VNfi^^ftt^:5flRflP^ 
1525 &^bTV>5 0 ^bRFMa^U 1510, 1520 fi, 

5fcRF2Sflr3^/W500 «r/Bv\ ^W©^lRli5&M«rffofc^m^ EI 2 OR F 
iUff n^Ma^l^aMW (0 8) 36*6>©SeifcJ;5t>36=.5J;5H: % 
15 ^-T/^^^^^BIf^^ia^i-S^tt^lS^ir^So ^ORF^ifn^yk 
1500 -^^=-r^«r#^TVN^Wcfe, ®^-t-S|g^(DSgl5 (xys^ <z> 
^-7 p §tt^2©RF^|fta'f/l,j;t)^5^ **fc:--*t<ZVW-:7W/W 1511, 
1512 S^ralffiSr^*oTiaBb^:fl|^i:^S:oTV^5©t? x m 2 OR Fi^ft =-f /^.t «9 

20 /H511, 1512©W^Jft^«^tf±5^|^i-S-^^#505^ S^b^ 

i-v^v^fu^^b-cv^o 

0 1 l©RF^3^;l/ 1500 its i&g^J&bT, -M#^-f^££ btajil^ 
&A/T?fc <£V> b, S'J©R Fjiff 3^^i:t^tT^7 WHH^Sr^i-« £. 

25 Mx.fi> 01 2 ^"t-J; 5 ^, A^-f^As 1611 £-t©|&9-=i>r^ 1612 £ £ 
*&*£*>*fc RFa^;V 1610 m 1 2 (b) ) £ l&^^T, El 4 fc^ bfc R F 
3^/^RCRFa^/V 1600 Sr^ffc-fS - i: S» iORFMa'fA' 

1600 E^i~S 2^IrJ^°7 Wl^S^WTfgX'Sbt), x, y V^tLO^fct 
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1-%Z.kfc£V)mffimi&(Djyfa&m.'%.X*%Z> 0 ^b^RF^/neiO bRF*4 
;V 1500 (DR¥m.%[<D\imi£ 90° "f £>-f£ t te«fc «9 . -^©QDHS^ pTfgT'fc 

fcfci: N x^^5g^lt1-5 i:l(iRF3^;U 1610 <D^3M£V\ y #fRHCil$Rf$ 

^m^s^R F^f =t^/u i6oo *b%m'tz>m&fctz > its*? wm 

W_L N El l l ^Lt^ia 1 2 £#8g LT, #3§PJ§OMR I ^fiTiM u 

3 2 =^/M#f&£)R Figff =t^/P 1610 (DftfrX) fc. m 2 3 n-f yl^^^R 

^frb^jEM&^Ml 1, Ell 2<£>RFi£{f a^/W^OV^^, i!fc®Ofg 1 

20 fflfls ill WIx. bftfcA^gS:^ LT^-if-^ftlc^^i-S - t ^olfg-e 

01 3fc\ v^^n^^^UMR I^g^m^ttigP 106 &t)«f|f 
25 ^Sgfl 107 <£>— MSr^-To 13^ LfcMT'f± N ft* 8 m<D R F BtfeaJ/U 501 

Ztl-etlZfV 7>r7 502 fclgSlftSfrU — OOr^f^a^/u 105 aMSfife£;ft,T 
V^„ JSfcfrg-lfettrtfB 106 fj % 8j@<PADg£m/ff3£l£a£lI]g§ 503 tftmvxm 

f&£tiT*s*) s f^yry/ 502 ^6>©ffi^m^«#&*K«. m-^mm 107 
flHHftfcMP 106 o#ADfi/ii[^iiis§ 503 ^b©fi^^-y^^ 
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RI\ Gs N Gp, Gr&tJ*Sig. ^ti^etiMm^^^ X 7 4 xmwB&Mm'^^ 

10 ff -^&#*-r 5: U TE fi^a— ff^ T R f£& ?) U^Iffl-C&So 

*fX7^^i^ii 602 iPI^^jft^?/^ 601 §rTObT^#:(75 

mm<D*7j **mim-z> 0 ^-vim^^-vmmm 603 ir^u 
mu^mmm eoA ^jplt, xn- ^605 &ftwt-z>o ja^vn— roust 

i&ij§ 603 0^^x.Jfe^Sfe, WMSt^l'^ 601 R]JP^fe^=»— ff-S§- 605 *T'<D 
15 * X y -7*m «3 iS LBf^l TR t) 5S U IStSi^J^S^xyn - \t&<o 

^B^a— K©ffcf± % l%C<Dmt£&fcY) 64. 128, 256 N 512 ^<7>fj£35 

31fcf*K #^3—ft-9-ttx ii^> 128 N 256 N 512 N 1024 ^(Di^^^U ^Jfy*— ^ 

20 7 WVMR I ©m-^s tefB^^a — K^x y^BBW*— ^>WS"T?|iB3IV , »T?TV\ 

LT^i- 0 Ell 5 (a) f4 x ^7 t y7THP»Srra5l<r^)fc<«a^L^:li^Sr^U 
#fe*B^ v a — KJtT?lst# bfdf # 7021—7027 & k 3BB0 Kgag U ®^ l *fc£-<D 
25 9 s — * 701 £-T5 0 Eil 5 (a) X~7jk Vfzff—? 701 &37>- JJ Lffrfc LfcM 

Si 5 (c) i 5 fctff 9 M L©^®|fe 702 £fc5 0 — 2f N 01 5 

(b) ^^^=-K^7 i 5/7 p r B ips^2^u <?— ?&m^ ^tdm£(Dm& 

&^-rmX\ l7^yfc#tf-^ 7041-7042 Sr®t#U 7051- 

7054 te*BS"f-S"7*— *tttHWL&V\, W-ffltfcT*- * 703 
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^ ff "9 5g L 705 Lfc®^ 704 £ ft 5 D 

L^|^*i-S 0 A#*9ft^fef±. fljfcff, rff^Sfe, "Sensitivity Encoding 
for Fast MRI " , Klass P. Pruessmann et al. , Magnetic Resonance in 
Medicine 42:952-962(1999) J ^IBSft$ttTV^S 0 

e^i-^p^^^a^/MclflJD^TT, **L^*U FOV-mU 
F0V-m2i:U ml, m2 & 4 A&flr b°t Z> b s (x^yh) a>feo>ft# 

15 &^TfW§ft«wfc«^T©5*; (D (2) T'*^$tb5o 

Si jl=Ai jll • mi jl+Ai jl2 • mi j2 ( 1 ) 
Si j2=Ai j21 • mi jl+Ai j22 • mi j2 ( 2 ) 

OLU (1) fc*5V^ Sijl ftoW^^h ral 3fl»6,»|#*tL«Bi^ Aijll f* 
FOV-ml ftfiOaiUpt ^ f ml ©iKflBftfo Aijl2 it F0V-m2 rt©x^ ^ b ml <Dm& 

20 ^ N mijl tt FOV-ml rt©»fl2$Mii % mij2 F0V-m2 ^O^^T?$>5 0 (2) 
Kl^T, Sij2 fifctl^^f* m2 a^?H£ £^5®^ Aij21 f± FOV-ml fttD^U 
* > h m2 Aij22 fi F0V-m2 f^^^i/^ ^ h m2 <Dffi&frfi^ mijl f± 

FOV-ml ftomik&m. mij2 f4 F0V-m2 ftOi&ffcS^rC'fcSo *fcS, M. Ate. 
FOV-ml, F0V-m2 (O-r hV ^*^Xfc^LV^JTfc5 0 SfcTftt^ i, j ft 

25 £|Wffi««r*fcrJ-. 

ftJCiW^W FOV feOffi^a >f CI, C2 ( 3 ) % ( 4 ) T?j£3*-f 

Cijl=Aij21/Aijll (3) 
Cij2=Aijl2/Aij22 (4) 
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mijl • Aijll=(Sijl-Sij2 • Cij2)/(1-Cijl • Cij2) (5) 
5 mij2 • Aij22=(Sij2-Sijl • Cijl)/(l-Cijl • Cij2) (6) 

£\ 3^^r>'^/UT?tfttHi-tLtf J;V^<©7? % 01 3 \Z7jkl,1fTA<^"7A'Zis(A, 105 

tjiffii-S r t % «^»7 WUjtt^© Mac {^>\s?"7)VT 

/i-i: UT«ffl"f-«»^»ciW:. ^^{f-^^fe (M;tfc£> SMASH 2fe) fcfcjgffl 
RrfilT?fcS„ SMASH *fc-Cf± % jB*=-f^re©«**#^UT-S5t»^, -» 
25 fr^J/i'&ffimftft&Vt&TttibXfrhiW^&mirZltK = -Outfit* #RF 
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•f-^^^^ffig^ttS/w-^^^^ 411 t 421 i:-e N 

mu ^3^^412 1 422 ^-e^L^«9jgu^5fe^^fT5r^3ds-e#s 0 

10 fcMR I g«tfSaHttr£*L5„ 
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stria 2 3 4 ^o^^vi^- ^ 3 ^ wna/w- ^a^ ; v^ ^ 1 
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tens u i h e> -*n\^*?jvT W >f ^&M&-rz>& = 
1 3 . m^m 1 1 mm<DmM.^m-f * -^y^iftfeot, 
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